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its implication of intrauterine injury 
to organogenesis, is a risk factor for 
a variety of cardiovascular diseases. 
Since then, a number of studies have 
attempted to extend this hypothesis 
to the realm of kidney disease. In the 
present study, Li et al. report a large 
investigation of a screened volunteer 
population by the National Kidney 
Foundation’s Kidney Early Evaluation 
Program. Individuals aged 18 years or 
older who had diabetes, hypertension, 
or a family history of kidney disease, 
diabetes, or hypertension were enrolled. 
Their birth weights (as reported by the 
enrollees) were entered and correlated 
with renal function measured as esti-
mated glomerular filtration. Among 
more than 12,000 participants, 15% 
reported a birth weight less than 2,500 g. 
Signiﬁcant risk of chronic kidney disease 
(CKD) was found only in men with low 
birth weight. Does this ﬁnding suggest 
that the intrauterine environment does 
not aﬀect kidney function of women as 
adults, or is it a statistical ﬂuke? It is dif-
ﬁcult to say, although the fact that the 
kidney expresses receptors for andro-
gens may provide some insight. Clearly, 
more work needs to be done in this area 
to verify and explain the association 
between low birth weight and CKD in 
men. See page 637.
Pathway of nephrin 
activation
The discovery of nephrin has opened 
a new era of investigation into the 
molecular basis of glomerular disease. 
The deletion of this membrane protein, 
an integral part of the slit diaphragm, 
causes severe nephrotic syndrome in 
animals and humans. The cytoplasmic 
tail of this protein, which is phosphor-
ylated by the tyrosine kinase Fyn, acts as 
a nidus for the organization of the actin 
cytoskeleton. This process is critical 
KIM-1 as an early 
biomarker of 
transplant injury
The search for early biomarkers in most 
forms of acute kidney injury is a ‘hot’ 
topic. Kidney injury molecule-1 (KIM-
1), a specific histological biomarker 
for diagnosing early tubular injury on 
renal biopsies, was discovered as one of 
the earliest proteins overexpressed in a 
variety of acute kidney diseases. Now, 
Zhang et al. have studied the expres-
sion of this molecule in early transplant 
biopsies. Using protocol biopsies fol-
lowing transplantation, they found that 
histological examination was positive 
for tubular injury in only one of the 25 
protocol biopsies. However, one-quarter 
had positive KIM-1 expression. KIM-1 
was expressed in most kidney biopsies 
from patients with acute cellular rejec-
tion. Further, the authors found a sig-
nificant correlation between KIM-1 
expression and serum creatinine and 
blood urea nitrogen on the biopsy day. 
These studies show that KIM-1 expres-
sion is a more sensitive indicator of 
tubular injury than histological analysis. 
See page 608.
Low birth weight and 
CKD in men
The enunciation of the Barker hypothe-
sis proposed that low birth weight, with 
for maintaining the integrity of the slit 
diaphragm and the shape of the podo-
cyte. In this issue, Zhu et al. examine 
the process of nephrin phosphorylation. 
In cultured rat podocytes, they found 
that nephrin is associated with phospho-
inositide 3-kinase (PI3K), leading to 
actin cytoskeletal reorganization. PI3K 
then resulted in phosphorylation of Akt, 
which increases the activity of the small 
guanosine 5′-triphosphate-binding 
protein Rac1, critical for actin organi-
zation. This action led to decreased 
stress ﬁbers and increased lamellipo-
dia. Although these changes occurred in 
cultured podocytes in vitro, the authors 
attempted to provide in vivo evidence 
for this mechanism by using puromy-
cin-induced nephrotic syndrome. They 
found that nephrosis, nephrin tyrosine 
phosphorylation, nephrin–PI3K asso-
ciation, and glomerular Akt phosphor-
ylation decreased in rats. These studies 
suggest that one process of induction 
of proteinuria in nephrotic syndrome 
might involve the pathway described 
above. See page 556.
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